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Abstract. We present a statistical model which is able to capture some interesting features exhibited in
the Brazilian test of rock samples. The model is based on elements which break irreversibly when the force
experienced by the elements exceed their own load capacity. If an element breaks the load capacity of the
neighboring elements are decreased by a certain amount, assuming weakening effect around the defected
zone. From the model we numerically investigate the stress-strain behavior, the strength of the system,
how it scales with the system size and also it’s fluctuation for both uniform and Weibull distribution of
breaking thresholds in the system. To check the validity of our statistical model we perform few Brazilian
tests on Sandstone and Chalk samples. The stress-strain curve from model results agree qualitatively well
with the lab-test data. Also, the damage profile right at the point when the stress-strain curve reaches it’s
maximum is seen to mimic the crack patterns observed in our Brazilian test experiments.
1 Introduction
The tensile strength of the rock is one of the important pa-
rameters that influences the rock crushing and rock blast-
ing results. To measure the tensile strength of a solid body
(rock, concrete, ceramics etc.) the Brazilian test [1,2,3,4]
is performed. This test is also named as the Diametral
Compression test and the Indirect Tensile test. The test
was introduced by Carniero [5] in Brazil, and Akazawa [6]
in Japan in 1943.
In the Brazilian test a circular disk is diametrically
compressed. Due to this compression a tensile stress de-
velops perpendicular to the direction of the applied force
and the amplitude of the induced stress is proportional to
the applied force. When the induced tensile stress crosses
certain limit, fracture develops mainly in the middle zone
of the sample. The indirect tensile strength of a cylindrical
sample with diameter D and thickness t is given by [1],
σt =
2F
piDt
(1)
where F is the force at the failure point of the material.
This equation was obtained analytically based on the as-
sumption that the rock is isotropic and homogeneous [7,
8]. However, the nature is more complex. Therefore we
must take into account the anisotropy and heterogeneity
effects for better estimation of rock-strength.
a e-mail: sumanta492@gmail.com
b e-mail: anna.stroisz@sintef.no
c e-mail: srutarshi.pradhan@sintef.no
Fig. 1. The loading apparatus used in our experiment.
Besides the tensile strength, the crack initiation and
crack propagation upon the Brazilian test is often exam-
ined [9,10]. A lot of studies have been done on the crack
initiation position in the Brazilian test both experimen-
tally and numerically [11]. In this paper, we present our
experimental study of Brazilian test on two samples and
then present a very simple model in the framework of sta-
tistical physics, which is able to capture some features
exhibited in the Brazilian test.
In Sect. 2 we describe the experimental procedure of
our Brazilian test followed by some experimental results
in Sect. 3. We elaborately describe our model in Sect. 4
and present numerical results obtained from this model in
